Novel insights into the chemistry of an old medicine: A general degradative pathway for penicillins from a piperacillin/tazobactam stability study.
Piperacillin is a broad spectrum beta-lactam antibiotic used in combination with tazobactam for hospital-related bacterial infections. The reconstituted solutions must respect the sub-visible and visible particles specifications. It was claimed that the reformulation containing EDTA/sodium citrate was able to control the formation of an insoluble impurity responsible for the formation of particulate matter observed using Ringer Lactate as diluent. The nature of the impurities formed during the degradative process of piperacillin/tazobactam combination has been herein investigated, by exploring the effect of added excipients and pH variations. The exact structure of the isolated dimeric impurity, the penicilloic acid-piperacillin dimer, was determined through complete characterization, allowing to propose a novel degradative general pathway for beta-lactam antibiotics. The presence of EDTA resulted unnecessary to contain the formation of the insoluble impurity, since the use of sodium citrate alone allowed to avoid this drawback. Finally, the proposed mechanism was successfully applied to the design of a novel, easy and high purity procedure for the synthesis of the acetylated penicilloic acid, known related substance of piperacillin.